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(54) METHOD FOR RECOVERING AND REFINING INDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for easily and safely recovering a high purity 
indium-contg. aq.soln. from an indium-cotaining material such as an ITO scrap in such a manner 
that the concn. of zirconium in indium is reduced. 

SOLUTION: A material contg. indium oxide is dissolved into an acidic aq. soln., and, after the 
control of the concn. of hydrogen ions in the dissolving soln. to the range of 0.5 to 2 mol/L, it is 
recovered as an indium-contg. aq.soln. by using an ion exchange resin to reduce the concn. of 
zirconium in the recovered indium. The material contg. indium oxide is desirably composed of an 
ITO oxide scrap. Moreover, the ITO powder uses an indium-contg. aq.soln. in which the concn. 
of zirconium to the obtd. indium is <40 ppm as the raw material. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



<19)B#SHMW? (J P) (12) ^ m ^ §^ & $g (A) (ll)»*fflH4HR»* 

$£1^2001-40434 
(P2001-40434A) 

(43) 0 2 £13 0 (2001 .2.13) 



(51) IntCl. 7 

C 2 2 B 58/00 
C 0 1 G 15/00 
C22B 3/42 
7/00 



F 1 

C 2 2 B 58/00 
C 0 1 G 15/00 
C 2 2 B 7/00 
3/00 



f-w-r(##) 

4K001 



B 
G 
M 



^3EM^ *«* ^*JSCDSC6 OL (£ 6 M) 



(21)fflES#^ 


iftGSPFl 1-215233 


(71)tHSlA 


000002093 










(22)mMH 


¥j£ll¥ 7 £29 B (1999. 7. 29) 




*Rj*f*Bt1f ^JfeRlfcS 4TB 5 #33^ 






(72) 
















































(74)tt3A 


100093285 



















(54) BBHOftl*] -<>^»>AOBJR««ia* 



(57) mm] 

[*Rfe^»] (1) ■ow&wt<tto&tt?zton& 

£0. 5mo 1 /LK±2mo 1 /LRTOlSBII'sBfi 

(DV)V3-oL,m&.^ < &m-t^>z\t^WLt^-^-i >->* 

0 A WEIR • fflSJffio 

(2) -f >^->A»ifcttS£#-r**Ka*ft;i tox 
#7-y:/T&£_ksE ( i) mm.co-( >-yoi>cD\»m ■ m 



M 2 001-404 34 (P2 001-404 34A) 



5 mo l/LBl±2mo 1 /L6tTO«BH:P*^fc* 

3 - <y a jga? * % z. t z ft® t -r s -r > v ^ a 
mix • fS£!&. 

«^CD7XS-f^->?«ffi^'0. 7mol/Ltt±l. 5m 

v^ACDHIiR • fflSte„ 

4 ] if sRJl 1 7}5 3 ae«C0[H]iR • *SS!te£ 1 0 
KJLtttOigLTfrS'f >>"^A(Z)Ie|iR • tt£l&. 
[§f*JS5] -f>yfAlfttmt5WlTO 
X * 7 -v y T * * ft 1 75 S 4 K« © -f > v "5 A CD 0 

•f >> Jr >A{cMT-5vJI/3 -^A©iiJS^4 0 ppmtJ, 

imrHDvmttmi] 

[0 0 0 1 ] 

7-;^&©S«l!i'f >^A^#»«©E!JK# 
[0 0 0 2] 

[ft*©8ffi] Kfl;»£2~2 oii%Mt-5, SHt; 

-f >v^A-Kfk^ (Indium- Tin-Oxid 
e. ^TITOiBSf) MRU. JfiSV»*«tt£tthfcai 

RtUTfiJfflSnT^*. r©±5ft I TO}$8i(i. £ 
(C I TO^-ir'7 h^ffl^fcXA"'^ U >yffi<fc9fl£fig 
SftTiJO. ITO^-y^htLTB. I TORftfi 

[0 0 0 3] b^b&/^*b. C©J:5(C I TO^-y-y 
h«rffl^TaW»«ttK*»)*'r4IB©IBIBjftO— 3t 
LT, I TO^-y-y h©(£ffl^^fgV^i:^^b 
tl^> 0 — mzxn-y^U >V\ZX. 3$2 0~3 0I6»% 
*gjg£ffifflb£f£ © I TO*— hUX^^'y-ZiL 

[0004] -r y'j^K\-x'm;m.mu^zw&^nx 



(2) 

}**t«fc0»«L. ftffiftft. 0**tf#Ea9 9. 9 9% 

v 7fr<b&M-i >*JO A*igiR*T"[£D»R-r^ flj 

[0 0 0 5] iro=t5i:LT i T07?77 y^ b IeIIX 
io *blt I TOy-y-^ h©M#f<hte-S>gHfc-f >v 

tfAftawa i Toi^^sjjtsnT^a. -e©l?jfi?j 

(C^TK^fS^g^LT. S(CT;U7J'j7K?g^i:S:S-&L 
T. -I" >S^A<h»£#trttlft£$Tj&f£-r5 I TOf» 

[0 0 0 6] I TOX^77 y^ b ©BifctUS ©jfeB-f > 
y'JASitlM >y^Aft;-a-^l©tE]iK?jgiLTU. £ 
20 n£TtCVKO^©^#&£nTl^<5„ MA-ti. it 
OXi7^-yy^7 5 0- 1 2 0 0 < C©jeHT7>c*77X^ 
©aTctt^XfC^OaTcLT^S-r >y^AtLfcl, 

@iR-r«*ffi«». #I¥ 7 - 1 4 5 4 3 2 
Sntt»5. bfrb&^'b ^©yjftTti. i§?l©fel&tt 

[0 0 0 7] SAc. IT0^^77^»K:**Lt. 

3 - 7 5 2 2 4§»iC«*3«T 
H3„ b^L^^'b '©yjffili^t'. 1TOX9777" 

©T\ 7ttITO^-y7hl:t*nt^iZ 
i^#)^l^£ys -i^T^T, K«8^tei, -f;*>3c 

mm. nmmmm. it^mmmm^m.^t>itx. m 

40 [0 0 0 8] tP§¥3 - 1 9 9 1 2 2^^$gtCtt. IT 
«T-T >v r >A^«Jtg<h bT0iK. «t--5di:iCcfc 

*tt)«-r*»fl:-f >->* r 7AWlH]JR^te^lS7n$4lT^ 

^>o byb. c©yjffiTS!jci$n-5>'r >y^A©^-gfjfi 
^ctrj^ft-r >y^A«;tiiiftgtc?&-5>7M, — lUHjiRbfc 

5 o $tT*(j. jt-r >y^Ao*ntt*»axe-T?«iK*s 



200 1-40434 (P2001-404 34A) 



3 

[0 0 0 9] *a>ffi. «S»'f>y'5At5j:r;^'J l 5A 

>v£Ai5J;tf#'J ^A^lHliRT-S^ffi^. #ii¥5- 

1 8 8 9 0 ^iiffi, 5 -4 8 2 8 6 fTA 

¥2-36530 n&m. fttem 63-52101^ 

«, WflWBS 63-89635 6-515 
6 7 #HBS 63-60242 &m«B 6 

2 - 1 2 3 0 1 6^«fCBB*StlT^*. 

[0 0 10] L^LdtlSO^ffitt, »»ft-f>>^A 

THiRTSOT. *ifcS»flM'>5> 
9 A£#tJ«©ffiS!i;:}ijiffl L/*V». 
[0 0 1 1] SbiC. fif 3- 8 2 7 2 0^4i*t 

6 5 (CPSLT-f >^>?A^S»«-r4*Ji»iBB*S 

T * £ J6 C -f * > ft £ ffl «r» -5 C i tfl&lt 2 til H 

-5,, 

[0 0 12] 

Z\t\Z&Z>* 
[0 0 13] 

i^MS^-T >v?A^*#^&£®iRffi*-5 
( 1 ) ifctt (2) KMT*. 

[0014] ( 1 ) ^ >v^AigMb^£^*rT3% , K£ 
SH•^fe7K^§7i£l;:^£J$l•. ^liTtt»**©**-f*>«flE 
50. 5mo 1 /LK12mo 1 /H^T©*gffltIPS 

<d aha - v A»ssfli«-r* c: ts^tt-s-f > v 

^A©0JR • «»}£. 

( 2 ) ±B2 ( l ) ffi«©@iK • fifS3te£ 1 @W_h»0ig 

(3) -f >->*>>A»t{t*£#*rr44l!»HjJ« I TOX95 
•yT'T.fc&JitE! (1) Sfctt (2) 8E*©-f >->"^A<7) 



(3) 

(4) _hgE (3) gBi^WIsIlX • WSaffiTtfbtl^, -f > 
v^7A{C^T-5v^P-'5A©jiS^4 0 p pmlXFT 
&*-f >y>m*iWlSSlftttS I TOW*. 

[0015] 

7 hit I TOJft»flcWtIliT5B^-r*IIHWM^>** 
^S.^) I n-Zn&©gHfc*j©*?5^:/. In 2 0 3 

[0 0 16] *%WlZ&^X. -fyy^Attt^t 

[0 0 17] -f >^^A»ft**^*'r**R^. fll*. 

20 -5„ y*f\Z®.m\sTz.'&V>5>-7y hfrt)<D® 

JR©J§£r, I TO?-y - 7 bw^y^>^y\y-htm 

1 T09—y*j vmz\i?>om*?nv*y h© 

CuWtLTi>S«^<. i©J:3«c»^t 
[0 0 18] it, ITOXi7 7-y/'tt»tt**»^W 
30 feZtlfc^W, iitt©P— ;l/^^y->r— . P— 

•7 7"©tSHl OmmOT, ffiKlilmmOT, S 
[0 0 19] t»#Lfc I TOX?77^lftt 

7K?§«tc:^«T^. mmizm^^m^mmtDrntLx 
±. »SL-< it i oa«%iy > ±. sicdfiK ti2 of 

OX ? y v ;/©i§ft?j§a#|B]_L-f -5. 
[0 0 2 0] I TOX? 7 7 !/ffl^73iili#i:RSc! 

jg#?ffl«fi3 0tR±, »SL<tt5 0'C^±. M 
!'<iT-SL<li6 0t£l±t*5. »/WP*lffltt«F/Wa. HE 
ft © fiffi *S «t C/SS m \Z ffT^o 

[0 0 2 1 ] £K±.<D®&j:mzxm*>tltz I TOi'M 
tCJtc^f^© I TO^Sn-5«-&(C«ffijg(CctoT. * 
«5?M© I TOft|»*LTaW«t*«f*lC-r*i<!:t>T 
so ^. fe»#ttlCtt-f /y^A, mcomiZ. ITOX?7 



ftM 2001 -40434 (P2001-40434A) 



5 

r) ^sns. 

[0 0 2 2] #^T% ±8BKJ:oT»6nfc I TOiS 

mv^m-i * ymmz 0. 5 m o l / L kLk 2 m o 1 / 

[0 0 2 3] *fgsj(C4o^T. -f >v r >A^b^$r^W 

A-ft>«t*nxLi5. z\<Dm&, ^etcjia^ 

-f >v r >AC0itX^. Z r <DfeML\Z\Sfflmtfil3.^ 
**. EiR-f >>?£A»aE**#*T. S?»i:iTOi*^ 

H't/ilSA^mo l/LJ;OWHi&l:ll **E 
[0 0 2 4] #£9j{C^6ftS^*>£JftSSB<hLT 

7-f hC 2 5 5LFHj & 6 

[0 0 2 5] ^Bqro^ia^t. 9 5%JW_hti«)R 

4 0 p pmHT(Z r/IniUOp p mKAT) fcTS £ 

[0 0 2 6] ffi§a£tl3ft^W*f'HrJ;oTt> 

LfilLLl.. 5mol/L. ©fflfHt^n^-fyy^ 
A* ©v;P3-^Ajga^5 p pmi^T. £<=>(Ctel p 

Atc^-r-s^;u=i-CAfia^4 o p pmj^TT&n 

tf, ffJftfCWabfc-f >y^A-l»fil*<h 1 : 1 ©tfc 
^Tjg-&-T-5^itCJ:oT9 9. 9 9 %ti,±C0iSi*f6fSW 
[TO{f)Mi5Ci^5. EDJR^+W'I' > 

v^AIC^T-S v^n-^Ajg^^ 1 0 p pmUTFT& 

n«. mmmi\mr\ 99. 99 %&,±.<nmm&cD 1 t 



(4) 

[ 0 0 2 7] '^mm-mUz^-oX-i >>»>A*«©# 

s^rr**Mta«. 1 10x^77^*5^. **» 
^nt-f yV'O u;Y.mm.*m%\\z lt i to#}*£-S5S; 
JWB«cif©xe*qpBr*0. Angara**** 

10 Steffi L-i/^P-trXT^-S. 

[0 0 2 8] *5gH^C077ffiT|5]JRLfc-r >*JQ l*}i»<D 

9A<h»£^tfi£»£f§4:#ffi<hLTtt. -f>^^At 

OtWl 0 CCTKSICD^+tC. SJS4>c7DpH 
#4. 0-6. 0©jglT- ^giCltft^tlSJceiiC'f > 

y^Atsoi^^iiTJW <)7mnt^mmzm 

20 [0 0 2 9] 

mmm] &tz, ^wzmffimtz^ozzizmLKm 

tt, «Ftt£l 0 OflSKftiRLpH;*--:*- 

S. HM-2 0S) T$J5£U 6gLffi Lfcfc© 

[0 0 3 0] *S£#tJ 1 

1 TO&1&#&X?>7S.)\, (BM&¥t|&£*i:S A 
30 NS143I) ICtft^LT 6 0^7 ->aKTi LfctO 

*1 2 0 g£3 5%tfiK*»«4 0 0ml tC^jQ. Jft# 
T. 6 0"CT8«MB*W«ia*fTV>. K^IMiSKJ:*)* 
mm I TO^I^*t-S-<i:{CJ:0 I TO»«?**H»b 

ft. mmmz-i *>5:%i7kzm7L> Kmu-ymmz 

1. 3mo 1 /LKWSEUfc. K****©#*JR-f * 
>JgJS«In=5 1. Og/L. Sn = 5. 7 5g/ 
L, Z r = 0. 0 115 g/LT&ofc |Sgf;t>3£$ 
«M8 <^£tt» ^7X7^7-6 5 00 2 0mL£ 
3tm,Lfz2 0mm<t><DtlyHzmmm2 OOOmLJ 

40 1. smL/ftnmmT'mi&L. mmvx^rz-i yw 

A^W7K»?^2:Ih1»RLACo i£ ICHRLt'f >->* r 7A-g- 
**iS^4 , co<>v r 7A, 7.X. vVUa-^AjgSt-i' 
>v r 7AlHli|X**3j;^Z r/ I nSST. Zr/lntt 

2 2 6 ppmA>b 0. 5 0 0 ppmC(SaL, *5AS 
ffl + IC^StlS I n I n@iR*«9 8%T^o 
Ac. 

[ 0 0 3 1 ] gUSS^J 2 

1 TO»5: 1**6 2 cmSi'W^iSlClMfrLfcafc 
5 3 5 g5r 3 5 %igi?7K^4 0 0ml (C^Jjp. jf^ 
so T. 8 0tT4 4l«|fflMFJWffla£fTl'>, K f Jlrltjii;=t 0 



ft Bfl 2001 -40434 (P2001-40434A) 



(5) 



-K®M I TO*H**-r«CtCJ:i9 I TOi§«i££fi®! 
Lfc. &$/im<B*3£--f 1. 2mo 1 /LT 

<£><9. xf>jgffi« I n = 3 0 9 g/L, Sn = 

30. 3g/L, Zr = 0. 0 2 9 4 g/LTiot. 
l»-f*>Sflft»K (y>>tt« ^7X7^-7-650 
C) 1 0mL*MLit2 0mm<(>«)*7Ai:M3 
OOmLSrl. 5mL/»®»iiiTI«L. ^ttiLT^ 
7c -f >v £ A^W*»**lHlJRLfc. S 1 fcEHKLfc-f 
>> 7r 7AaW7K?§ffiO-f >> ; '7A. XX", vJl/ZI ~ >7 A 
*S<!:-f >->*^AlHliR**5<t^Z r/I nSr^-f. Zr 
/Inli95. lppm*5 3 3. 8ppml;fiML, 
^^A^ffi^fC-^Stl^ I n£^i6/t I nEJiR*«l 0 
0 %-C$>-z>tc. 

[0032] mmm 3 

ITOMM2L7Jl'57-*7h — It8) 

fecfc^l 5 <S> ?)],3=.7#-)l — an 1 5 

mm*. YTZ#-JW £ffll^T«»5^ (£JH*£UB 
f^BfaS. V i b o - P o t ) l:T»LT 6 0 7 -7 -> 
aHTtl/ft»*l 2 0 g£3 5?6«[K*flSF«i4 0 0m 

It**. «#FF. 6 0"CT8^flBJ»j»S-&/t. i§S¥ffl 
a». TO£)g$iCj;DI&£LT. 
*4*li**-f*>iS4 0. 7 lmo 1 /LiCiSSb 
it. ^?§«^4 1 «&^«'r^>a«« I n= 5 4. 3g 
/L, Sn = 5. 65g/L, Zr = 0. Olllg/ 
LT&ofc. 2lSS0«2 iimmottyAZ I TOj^flWC 
2^flfM5tfci5NOHClT^L, 
5 0 0ml£l. 5mL/^OSiTliL, gStiJLT 

-f >>^A-£*7kig?g<£K >v ;r 7A. XX. ->-Jl/Zi-'7 
ASgi-T>->-'7A[fiIiR^*5J;U:z r/ I n^^T. Z 
r/Inll2 0 4ppmi)^4. 0 8 p pmiC<g«L. 
rt^AiBMB'f td-^StlS I n£^a67c I n[5]iR^ti9 5 

[0033] mmm 4 



5 

*g£M#>J 2 THIRLS >^ r 7A^W7K?§^3 10. 3g 
iZ 2 5 w t % I n 7K*§M 237. 2g£20wt%Sn 
7K?§}j£3 3. 3g£fl0;t, $bC20%NaOH14 

0. 0g*Mt. KiSfSOpHIJO. 4 0T*ot. 
6 CCro/K^ir. S(^*<7)pH^5. 5 $ tl-S J: 

18 8. 5g*fffc. KjtlRS»fc**^fZ«»'T«EricL 
TITOtt*«ftfc. « 2 Kfc I TO^*O^FM^«?i 

ttMLfc I n$**»«SIB»d:L.T^ricLfc ITOU 

wmz^m^h^z. t&ftfrotz. 

[0 0 3 4] tfcteff! 1 

fcic/i 5 ^y^s-^-HD^— )v {-vt> 1 — ass, 1 

5mm*. HD#-;lO Sffl^TlliS;!/ (£JII*St8! 
f^Rlraia, V i b o - P o t ) ICTlOi^LT 6 0 * y x 
iRTi:Lfc*7>*l 2 0 g£3 5%ig^7Kf§«4 0 0m 

stg, To*«jac«fcoisfeSLT. -r^>S!» 

TH^n*.*^ 4. 1 mo 1 /LfCiSSL 

MI-f*>fgttI n = 2 0 6 g/L. Sn = 2 

1. 6g/L, Zr = 0. 04 18g/LT<5ofc. R 

X7^7-6 50C) 1 OmL$MLfc2Omm00 
*7Al:i. 5mL/^CDffifiTiiML. SaiLT^fc 

S»?A^W*»iB<ZM >v-7A. XX. vMHn-£A» 
gt-f >v^A[HliK^t3 t t^Z r/ I n£^t\ Zr/ 

I nOfi«B2 0 3 p pm^?> 1 7 0 p pmCtt'io 
ft. A7ASi^l:^Sti§ I n&^tbfz I n@J|X3stt 
9 2 %T*&-z>fz. 

[0 0 3 5] 

[Si] 







[eMXSct'flW (g/L) 


In JR?£ 


Zr/In 




(mol / L) 


In 


Sn 


Zr 


(*) 


(ppm) 




1.3 


49.6 


5.75 


0.O00O248 


98 


0.50O 


m«2 


1.2 


284 


28.0 


0.00959 


100 


33.8 




0.71 


51.3 


5.55 


0.1100209 


95 


4.08 


fctfcM l 


4.1 


189 


20.5 


0.0322 


92 


170 



[0 0 3 6] 



* * [g2] 



C r 


Z n 


F e 


S i 


C U 


Z r 


P b 


C ;i 


A 1 


i 

Na | 


<1f) 


<I0 


12 




<1C 


12 


< 20 


<1Q 


<1D 


<1C j 



&j\:M$>Wm±f v pml 



[0 0 3 7 ] 



ftffl 2001 -40434 (P2001-40434A) 



(6) 

9 10 



7D> h^-^O^^ 

(72)5S9J-t if® ilte (72)^0i-}# ffi* 

4K001 AAI5 BA22 CA01 DB02 DB04 
DB36 



